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expression system for rotifer genes 
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Undergraduate Student  
Technician, Programmer  
Other Participants 
Visiting Researchers: 
 Daniel Robles Visiting Ph.D. student, Univ of Aguascalientes, Mexico, Mar 09 – Mar 10 
 Dr. Jiaxin Yang Visiting Scientist, Nanjing Normal University, April 09 – Mar 10 
 
Research Experience for Undergraduates  
Organizational Partners 
Marine Biological Laboratory  
Co-PI David Mark Welch is a staff scientist at MBL and maintains a lab there.  He did most of the 
gene cloning and sequencing there.  
Nagasaki University  
Scientists at this university collaborated in generation of Brachionus plicatilis cDNA library  
University of Valencia  
Scientists at this university collected samples, performed experiments, and analyzed data in support  of our 
project.  
U Minnesota Crookston  
Scientists at this university developed an in vivo gene expression system for rotifer genes  
Berry College  
Scientists at this university analyzed differential gene expression for comparing amictic and mictic females  
Other Collaborators or Contacts 
Activities and Findings 
Research and Education Activities: (See the end of the report)  
 




Training and Development:  
This project provided the first postdoctoral training for Dr. Kristin Gribble at MBL and Dr.  Tonya Shearer at 
Georgia Tech. Another research assistant at MBL, Ms Jennifer Rocca, was trained in molecular genetics, high 
throughput sequencing, and bioinformatics and will be  entering a doctoral program at the University of Texas at 
Austin this fall. A high school intern, Mr. Hunt Batter, was hosted in the summer of 2007 who assisted Dr. 
Gribble. One Ph.D. student at Georgia Tech, Elizabeth Paige Stout, has been trained by this project in the broad 
area of biochemistry, expanding her knowledge and skills to protein separation,  purification and analysis. She 
now is a postdoc at Scripps institution of Oceanography, and is the first author on a PNAS paper published this 
year. A fourth year GT Ph.D. student Hilary Smith is being trained on this project. She is co-author on 4 
biocomplexity papers submitted this year. In addition, 22 Georgia Tech undergraduates have participated in the 
research project (see below) and 6 undergrads at Berry College were trained in molecular biology techniques. 
Two high school teachers participated in the GIFT program (Myra Hensley, North Springs HS and Lawrence 
Adi, Springhill HS), both in Fulton County. 
Georgia Tech Undergraduates 
Name Degree Current Position 
  Daniel Hicks 
  Laura Courser 
  Emily Weigel 
  Josh Cone 
  Sonny Patel 
  David Krapf 
  Monica Huynh 
  Sohee Park 
             Joseph Bear 
  Lee Echerd 
  Jaclyn Arpin 
  Danielle Hubard 
  Michael  Cray 
  Jerry Kim 
  Kirk Grubbs 
  Will Carter 
  Audra Payne 
  Kristen Marhaver 
  Clark Montague 
  Diana Alba 
             Ashleigh Burns 























MS student at Georgia Tech 
Vet School, University of Georgia 
Ph.D. student at Michigan State 
Employed 
Employed 
Medical school, Mercer University 
Employed 
Employed 
Medical school, Mercer University 
NASA 
Employed 
Vet school, University of Georgia 
Medical school, Mercer University 
Medical school, Boston University 
Ph.D. program, University of Wisconsin 
MD, resident 
Ph.D. program, University of Tennessee 
Ph.D. program, Scripps Inst Oceanography 
Medical school, Medical College of Georgia 
Medical school, Georgetown University 
Graduates in May 2011 
Graduates in May 2011 
 
Outreach Activities:  
A high school teacher (Myra Hensley) from North Springs HS, Fulton County participated in the research project in the 
summer of 2007 through the GIFT program. Again in the summer of 2009, high school teacher Lawrence Adi 
participated. Suga et al. 2008 results were presented to the MIT Knight Science Journalism Fellows (September 2007) 
and to the Trustees of the Bay and Paul Foundations (November 2007).  
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Books or Other One-time Publications  
Mark Welch, D.B, "Monogononta", (2007). Book chapter, Accepted Bibliography: In: McGraw-Hill Encyclopedia of 
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Contributions 
Contributions within Discipline:  
The research reported here describes the identification of two new proteins that are key to understanding the evolution 
of reproductive isolation and speciation in rotifers. The first is a mate recognition pheromone on the body surface of 
female rotifers that regulates male mating behavior. Identification of this gene will enable us to do phyolgenetic studies 
on variation at this locus and how intraspecific variation is transformed into new species. The second gene we have 
identified controls the life cycle switch from asexual to sexual reproduction. Having this gene enables us to study the 
evolutionary forces maintaining both asexual and sexual phases in the life cycle. With this gene, we should be able to 
develop new insights into the evolution of sex, a long-standing problem in evolutionary biology.  
 
Contributions to Other Disciplines:  
Biologists interested in chemical signaling, whether between cells and between organisms, will benefit from our studies. 
Our work has produced insight into how changes in protein structure lead to functional differences in mating and 
	 6
reproduction, topics of general interest in sperm-egg interactions, cell-cell interactions, and endocrinology. We are also 
producing a molecular tool kit that will enable many biologists to use rotifers as a model organism to investigate a wide 
variety of phenomena like the evolution of sex, genome architecture in asexuals and the evolution of invertebrates.  
 
Contributions to Human Resource Development:  
This project has trained 18 undergraduates in molecular techniques. Positive experience with science by undergraduates 
often motivates them to seek a career in science. Often discoveries made while working on an independent research 
project is the most exciting experience of their undergraduate career. Two Ph.D. students and two post-doctoral 
scientists are also being trained. Two high school teachers have participated through the GIFT program and will take 
these experiences back to their classrooms.  
 
Contributions to Resources for Research and Education:  
This project has allowed PI and Co-PIs to buy supplies used for undergraduate research projects and to pay 
undergraduate research assistants for their work. We have been able to attract students into the lab who might otherwise 
never have discovered their passion for research. Support has been provided for Ph.D students and post-doctoral 
scientists to continue developing their scientific skills.  
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Western blotting protocol (Pierce) was used to identify candidates for the MIP receptors. 
Prey proteins (the surface proteins described above) were separated using PAGE 
electrophoresis and blotted on a membrane. The membrane was hybridized with 
biotinylated bait proteins. For example, bait proteins in rotifer conditioned medium 
(containing the MIP) were hybridized to female surface proteins that contain the putative 
MIP receptor.  Since rotifer conditioned medium contains the MIP, we expected it to bind 
to its receptor among the female surface proteins. This seemed like a powerful method for 
identifying good candidates for the MIP receptor. Protein-protein interactions on the 
membrane were visualized by chemiluminescence using avidin-horseraddish peroxidase. 
We identified six female surface proteins of molecular weights of 87, 75, 54, 48, 42, and 30 
kD that bound to proteins in rotifer conditioned medium.  We are examining these 
through amino acid sequencing and RNAi knockdown followed by bioassays. 
 
 
Figure 5. SDS-PAGE gel of female and male surface proteins. M – MW marker, FT – female 
total proteins, FS – female surface proteins, MS male surface proteins, MT – male total 
proteins. Number on right are MW in kD. 





































































































Differential Gene Expression in Amictic and Mictic Females 
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